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²ƘŀǘΩǎ  ƴŜǿ ǎƛƴŎŜ нлмлΚ 
Invited Panel, 2012: 

Larry Brown, Jim Cloern, Steve Culberson,  
Cliff Dahm, Bill Fleenor, Bruce Herbold,  
Wim Kimmerer, Anke Mueller-Solger,  
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¢ƻŘŀȅΩǎ LƴǾƛǘŜŘ tŀƴŜƭ tǊŜǎŜƴǘŀǘƛƻƴǎΥ 
1. Bill Fleenor: Hydrologic Changes 
2. Wim Kimmerer: Ecosystem and Low Salinity Zone Changes 
3. Jim Cloern: Managing the Estuary for an Uncertain Future 
4. Anke Mueller-Solger & Larry Brown: Changing Science 
5. Cliff Dahm: Conclusions and Recommendations 
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Hydrologic Changes to the Delta 

Å Physical /Habitat changes 

Å Consumptive use increases 

Å Inflow decreases 

Å Outflow decreases 

ÅWater quality degradation 
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Physical modification of Delta 

Whipple et al. 2012 
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Historical habitat lost 

Whipple et al. 2012 



Long-term órunoffô change 

after Cloern & Jassby 2012 



Increases in consumptive use 

Dayflow data 



Inflow Changes to Delta (maf) 

Dayflow and Unimpaired data, DWR 



DeltaTrends (maf) 

Dayflow data, DWR 

Exports have increased 
significantly every month 
except May 

Outflow has decreased 
significantly in the Fall 
and early Winter 

Exports from Delta 

Outflow from Delta 

after Cloern & Jassby 2012 



Water Quality Consequences 



Ecosystem in stress 

Habitat loss Increased CU Decreased Inflow 

Decreased Fall Outflow Declining WQ 



 Ecosystem and 
Low Salinity Zone Changes 



The LSZ: Where, how big? 

Maps: UnTRIM Model 
Michael MacWilliams 

Outflow: 
478 m3 /s  
16800 cfs 

Outflow: 
448 m3 /s  
15800 cfs 

Outflow: 
5945 m3 /s  
209950 cfs 



Static: 
Geographic 
Range of 
Delta Smelt 

Habitat Components 

Delta Smelt 

Dynamic Low-
Salinity Zone 

High 
Flow 

Low 
Flow 



Light Extinction 

Delta Smelt 
Young striped bass 

Summer and Fall 

Mysid shrimp 

Copepods 

(3 species) 

The LSZ: Key region for some species 

IEP Monitoring Data 

Increasing X2 


